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THE RHEOLOGY LEAFLET 
N o . 6 7 r d v r a get A u g u s t , 1 9 3 6 

O N C E M O R E 

Remember the meeting of the Society of Rheology, Christmas 
week at Pittsburgh. Full details and program will appear in the next 
issue of the Rheology Leaflet. 

The local committee is: 

Dr. E. Ward Tillotson, Chairman 
Mellon Institute, Pittsburgh 

Dr. A. Nadai, Dr. E. Hutchisson, Dr. R. G. Sturm. 

The program committee is: 
Mr. H. R. Lillie, Chairman 

Research Division, Corning Glass Works, Corning, N. Y. 

Prof. E. C. Bingham, Dr. M. B. Hersey, Dr. H. F. Wakefield, 
Mr. R. N. Traxler, Prof. E. Hutchisson. 

Send in the title and a 100 word abstract of your paper to H. R. 
Lillie at once, and plan to attend the meeting. 

W E W A N T T O K N O W 

How do you like the Rheology Leaflet ? Please write the Secretary 
of the Society, 

R. L. Peek, J r . 
Sec'y Society of Rheology 
Bell Telephone Laboratories, Inc. 
463 West St., New York, N. Y. 

telling him specifically what you like and what you don't like about 
the Leaflet. Your officers want to have the Leaflet fill your needs. 
W e can do this best if you let us know what you want most. Specif-
ically, do you want more news or less, more abstracts or fewer, longer 
abstracts or shorter, extensive abstracts of papers given at our annual 
meetings which happen not to be of the strictly research type ordinarily 
found in journals like Journal of Applied Physics? Be sure to let us 
know, so that we can help you most. If we don't hear f r o m ' y o u we 
have to assume that you are completely satisfied. Are you ? 
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N E W S O F R H E O L O G Y AND O F R H E O L O G I S T S 

O n July 4th and 5th the Institute of Physics (London) held a 
conference on elasticity and plasticity at the University of Manchester. 
The conference was given the active support of the Plastics Group 
of the Society of Chemical Industry. Authors of papers included Prof. 
G. I. Taylor, Dr. R. W. Bailey, Prof. E. N. Andrade, Dr. F. T. Peirce, 
Dr. J . B. Speakman, and Dr. W. G. Wearmouth. 

We are glad to record that Dr. M. B. Hersey's book "Theory of 
Lubrication" (John Wiley and Sons) is now in its second printing. 
The new issue has 180 pages, and has not only 100 new references, 
but also a brief additional section on "recent developments". 

The American Society for Testing Materials has published the 
papers given at its symposium on "plastics". 

The Industrial and Engineering Chemistry division of the Amer-
ican Chemical Society will hold a symposium on Fluid Dynamics in 
Pittsburgh at the time of the Society of Rheology meeting. All rheol-
ogists should attend this joint session. 

The papers presented during the Symposium on Consistency at 
the meeting of the American Society for Testing Materials held in 
New York City June 29, 1937 have been made available in booklet 
form. The publication may be obtained f rom A.S.T.M.Headquarters, 
260 South Broad Street, Philadelphia, Pennsylvania, at 85 cents a 
copy. The contents include: 

Introduction—W. H. Fulweiler. 
Recent Progress in Consistency Measurement—Eugene C. 

Bingham. 
Definition of Consistency and Theoretical Considerations—M. 

Mooney. 
Consistency Measurements in the Paint Industry—D. L. Gamble. 
The Flow Properties of Asphalts Measured in Absolute Units— 

R. N. Traxler. 
Consistency Measurements in the Coal Tar Industry—E. O . 

Rhodes, E. W. Volkmann and C. T. Barker. 
Viscosity Measurement of Petroleum Products and Lubricants— 

J. C. Geniesse. 
Consistency Measurement of Rubber and Rubber Compounds— 

J. H. Dillon and L. V. Cooper. 
Measurements of Flow Characteristics of Plastics—H. L. Bender, 

H. F. Wakefield and H. E. Riley. 
Cold Flow of Insulating Materials—Robert Burns and Irving 

L. Hopkins. 
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The Fifteenth Colloid Symposium was held at the Massachusetts 
Institute of Technology, June 9th to 11th. Among the papers con-
taining matter of interest to the rheologist were: 

"Studies in Colloidal Clays", D. S. leBeau and E. A. Hauser. 
"The Viscosity Characteristics of Clays", G. S. Broughton and 

B. S. Hand. 
"Studies on Gelatin and the Production of Self-supporting Films 

f rom Colloidal Clays", E. A. Hauser and D. S. leBeau. 
"The Dispersion of Proteins in Aqueous Formaldehyde Solu-

tions", A. K. Smith, H. J . Max and Philip Handler. 
"Further Investigation of the Chain Structure of High Molecular 

Structure", C. S. Fuller and C. J . Frosch. 
"The Viscosity of Cellulose in Phosphoric Acid Solutions", A. J . 

Stamm and W. E. Cohen. 
Viscosities of Unimolecular Films of Long Chain Alcohols", 

I.yman Fourt and W. D. Harkins. 
"The Viscosity of Dilute Solutions of Long Chain Molecules" 

M. L. Huggins. 

The General Discussion on Lubrication and Lubricants, organized 
by the Institution of Mechanical Engineers and held in October, 1937, 
has been published in two volumes by the Institution. Many of the 
contributions are of Theological interest, among them: 

"Rela t ionship of the Pressure-Viscosity Effect to Bearing Per-
formances", L. J . Bradford and C. G. Vandegrift . 

"Influence of Pressure on Film Viscosity in Heavily Loaded 
Bearings", S. J . Needs. 

"A Re-examination of the Hydrodynamic Theory of Bearing 
Lubrication", L. Prandtl. 

"The Earlier History of the Hydrodynamic Theory of Lubrica-
tion Friction", A. Sommerfeld. 

"Oil Viscosity in Relation to Cylinder Wea r " , C. G . Williams. 
"Molecular Forces in Friction and Boundary Lubrication", N. K. 

Adam. 
"The Flow Characteristics of Petroleum Lubricants", D. P. 

Barnard. 
"The Determination of the Viscosity of Oils at High Tempera-

tures". Guy Burr. 
"The Influence of Increase of Temperature, of Oiliness and of 

Surface Conditions on Viscosity", H. Brillie. 
"Viscometry as Applied to Petroleum Products in the United 

States". J . C. Geniesse. 
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"Graphical Solutions of Viscosity Problems", J . Groff . 
"Physical Properties of Lubricants", Yoshio Suge. 
"The Relations Between the Chemical Constitution and the 

Properties of Lubricants", Dr. Zorn. 
"The Problem of Oiliness", S. Kyropoulos. 

American Society for Testing Materials, Tentative Standards, 
1937, covers many tests involving deformation such as compressive 
strengths of cements and ceramic materials, viscosities of petroleum 
products, rubber, both vulcanized and in solution, and definitions of 
terms relating to rheological properties of matter. 

Annual Tables of Constants, No. 5, Published by McGraw-Hill 
Book Co., Inc., is edited by Koch, Sture, Taylor, T. W. J., Auger, P., 
and Dervichian, D. G., covers Elasticity, Compressibility, Expansion, 
Density, Viscosity and Surface Tension. 

T h e Eyring Theory of Viscosity and Plasticity 

Any theory which gives a mechanical picture of the underlying 
causes of viscosity and plasticity is, in the very nature of things, of in-
herent interest to rheologists. When such a theory predicts experi-
mental results with reasonable accuracy it becomes not only inter-
esting but useful. It is for this reason that we give in this issue a sum-
mary of three papers by Henry Eyring of Princeton University in the 
Journal of Chemical Physics; 4, 283, (1936) , 5, 726, (1937) , and 6, 
391, (1938) . 

By considering viscous flow as a chemical reaction in which the 
elementary process is the passing of a sing'e molecule f rom one equil-
ibrium position to another over a potential barrier, Eyring has devel-
oped the general equation: « = . e X p h S a c t 

k X 2 ) ^ KT 
where X " distance between equilibrium positions in the direction of 

flow, 
perpendicular distance between adjacent layers of mole-
cules. 

= distance between adjacent molecules in the direction of 
flow. 

y^ = distance between molecules in the plane of flow and nor-
mal to the direction of flow. 

k = transmission coeficient. 
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F n « partition function of normal molecule. 

F* » partition function of activated molecule, omitting the 
degree of freedom corresponding to flow. 

A E a c t - activation energy for the flow process; assumed to be some 
fraction, 1/n, of the energy of evaporation. For spherical 
molecules, n=3 , while for non-spherical molecules, n lies 
between 3 and 4. 

Since K is usually unity for chemical reactions, Eyring assumes 
that it is unity in his discussion of viscosity, plasticity, etc. This equa-
tion reduces to a number of the successful empirical equations under 
the appropriate limiting conditions. The increase of viscosity with 
shearing stress is explained. The theory yields an equation for the 
diffusion coefficient which, when combined with the viscosity gives 
a satisfactory and suggestive interpretation of diffusion of molecules 
of about the same size. Under such conditions, apparently Eyring's 
theory should replace the usual theories for diffusion coefficients 
and for absolute electrical conductance. 

It is shown that the ratio 

, where ¿3£ v i s » H d i n t y d l l / T ) , 

can be taken as an index of the size and shape of the molecule, or, 
more precisely, of the unit of flow in the liquid. The activation energy 
for flow in liquid metals is a very small fraction of the energy of vap-
orization, ranging f rom 1/10 to 1/25, leading to the conclusion that 
the metal ions flow without their valence electrons. Viscosity data 
confirm the Sb ring structure for sulfur below 160°, and lead to the 
conclusion that above 250° sulfur probably consists of long chains 
containing as a rough average about 36 sulfur atoms. In the long 
chain hydrocarbons, the activated configuration for flow is probably 
a curled-up molecule. The structure activation energy of flow in 
associated liquids due to the hydrogen bond structure is discussed, 
and viscosity data are used to compute the degree of coordination in 
liquid water. At high pressures the energy of vaporization in the 
equation must be replaced by V ( P internal.+P external) . This yields 
an equation for computing the viscosity of liquid under pressure. 
Finally, the equation for the fluidity of a liquid is modified to interpret 
the viscosity data for liquid films. Equations are given for the pres-
sure and temperature effect on surface viscosity, and a knowledge 
of these effects is used to interpret the structure of the films. These 
three papers are well worth serious study by all who are interested in 
the underlying theory of flow. 
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ABSTRACTS AND BIBLIOGRAPHIES 
Collected by H. F. Wakefield 

Effect of pressure upon the Elastic Parameters of Isotropic 
Solids, according to Murnaghan's theory of Finite Strain. F. Birch 
J . Applied Phys. 9, 279-88 (1938) .—Murnaghan ' s theory of finite 
deformations is applied to a hydrostatic pressure upon the elastic co-
efficients of an isotropic body, for small strains superposed on the 
hydrostatic strain. 

Viscosity of Oil-Water Emulsions. G. Broughton and A. L. 
Squires. J . Phys. Chem. 42, 253-63 (1938) .—The viscosity of a 
concentrated emulsion is a function of the rate of shear approaching 
an asymptote as the rate of shear is increased. Over wide ranges the 
relation between shearing stress and the rate of shear is linear. Other 
than volumetric concentration, the type of stabilizer employed seems 
to be the variable of most significance in determining the magnitude of 
the viscosity of any phase pair. Stabilizers producing the best emulsif-
ication give emulsions of the lowest limiting relative viscosity. 

Agglomeration and viscosity in dilute suspensions. G. Broughton 
and C. S. Windebank. Ind. Eng. Chem. 30, 407-9 (1938) .—Expts . 
at 25° with suspensions of spherical particles of glass and kaolin in an 
inert org. liquid of equal d., "in which marked agglomeration of par-
ticles was observable, indicate that the Einstein relation holds only 
for spheres of relatively large size (50-200p. ) at low concns." It is 
not clear why smaller spherical particles (3-12)1 ) give rise to a vis-
cosity higher than the Einstein value by a percentage independent of 
concn. Suspensions of mica particles, 65-100 mesh and 100-200 mesh, 
"diverge widely from the Einstein relation even at low concns. and 
show yield points at concns. f a r lower than spherical particles of com-
parable size." 

The reaction rate theory of viscosity and some of its applications. 
J . Appl. Physics. 9, 252-69 (1938) . R. H. Elwell.—The theory of 
potential energy barriers of reaction rates is applied to flow of plastic 
materials on the assumption that the retardation effect is passage over 
a potential barrier. Flow is considered as a unimolecular process of a 
molecule passing from one equilibrium position to another. 
Problems of viscosity, plasticity and diffusion in liquids, glasses and 
resins are thus treated by reaction rate equations. A relationship be-
tween viscosity and vapor pressure is stressed and the theory is 
compared with some well-known empirical equations. Flow is con-
sidered by vaporization with one degree of freedom and involves 
breaking both undirected forces (van der Waals, dipole) and directed 

6. 



or structural forces. The relative importance of these two groups of 
forces differ in the different liquids. 

Theory of plastic deformations and twinning. J . Frankel and 
T. Kontorowa. Physik 2. Sowjetunion. 13, 1. 1-10 (1938) .—An 
elementary scheme of the process of plastic deformation or twinning 
is proposed consisting of a caterpillar-like motion of one atomic 
chain over another which is supposed to remain fixed. 

Measurement of thixotropy in absolute units. Trans. Faraday 
Soc. 34, 511-20 (1938) . C. F. Goodeve and G. W. Whitfield.—It 
has been shown that a kinetic treatment of thixotropy leads to a 
method of measurement involving a steady state in which the spontan-
eous growth of internal structure is compensated by a break-down 
process arising from a steady applied shear. The resistance to flow in 
the steady state is governed by two parameters, a coefficient of thixo-
tropy and a coefficient fo r the residual viscosity. Measurements made 
on carbon black suspensions using a new type of apparatus, together 
with measurements made by previous observers, are shown to be in 
conformity with the theory. 

Mercury Dynamics L Theory of the Laminar f low of an electric-
ally conductive liquid in a homogeneous magnetic field. Jul. Hart man 
Kgl. Danske Videnskab Selskab. Math-fys. Medd. 15, No. 6, 28 pp 
(1937) (in English). 

II. Experimental investigations of the flow of mercury in a hom-
ogeneous magnetic field. Jul. Hartman and Freimut Lazarus Ibid. No. 
7, 45 pp. (in English) .—The effect of high intensity magnetic fields 
upon laminar and turbulent flow. 

Solution of the Laminar Boundary Layer Equations. L. Howarth. 
Roy. Soc. 164A, 547-79 Feb. 15 (1938) .—The problem of the 

flow along a flat plate placed edgewise to a steady stream, when a 
retarding pressure gradient varying linearly as the distance X from the 
leading edge of the plate is superposed, is discussed. The problem is 
reduced to the solution of a first order differential equation. 

Theory of crystal plasticity. Albert Kochendorfer. Z. Physik 108, 
244-64 (1938) .—A theory of crystal plasticity is developed, based 
on the following: At the boundaries of the ideal mosaic block, of 
which the classical crystal consists, displacements are produced be-
cause of the existing inhomogeneous strains. The threshold e n e r j ^ 
in pure thermal formation is approx. 50,000 cals. for N 6.06 x 10 . 
A displacement wanders under the influence of the outer tension 
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through the mosaic block. This wanders to the boundaries and is held 
there until released by the thermal vibrations and inhomogeneities in 
tension. Equations are derived, and it is shown that the displacements 
result in the formation of an inner field of tension which opposes 
the outer field. The equations for gliding velocity are discussed. 

Stream Flow. G. Nebbia. Accad. Lincei, Atti, 26. pp. 433-439, 
Dec. 19, 1937.—The conception of the "total quantity of motion in 
stream flow is applied to a number of cases of free flow with gradual 
change, but the results can be applied to problems involving a sudden 
change of flow. 

Motion of an Elliptic Cylinder in a Converging Stream. S. Oka . 
Phys. Math. Soc., Japan, Proc. 20, pp. 105-109, Feb. 1938. In English. 
— T h e two-dimensional motion of an elliptic cylinder in a converging 
stream of incompressible, perfect fluid, whose velocity potential is 
given by ^ - - U o x ^ C l ^ - x S j / s is discussed. Expressions are derived 
for the velocity potential of the motion round the cylinder, the pres-
sure at any point in the fluid and the resultant moment about the 
centre of the ellipse. Th eequilibrium of a very flat elliptic cylinder in 
the stream is discussed. 

Eff lux Phenomena Occurring at Sharp-Edged Orifices. D. Pavel, 
Bull. Math, et Physique, 8. 1-3. pp. 158-167, 1936-1937. In German. 
— T h e efflux of water through orifices of various forms viz., triangu-
lar, rectangular, star-and slit-shaped orifices, is discussed theoretically 
and studied experimentally. Measurements are made of the coefficient 
of contraction, the resistance coefficient, the change of shape of the 
jet along its length, and the distribution of velocities in a cross section 
of a jet. 

Molecular Processes at the Elastic Limits. A. Smekal. Physik Z. 
39, 228-30 (1938) .—A review. 

Molecular Weight and Viscosity of Polymers. H. Staudinger. 
Kolloid Zeits. 82, 129-31 (1938) .—This paper is supplementary to, 
and critical of, Dobry's recent publications on the osmotic and vis-
cosimetric data afforded by cellulose derivatives and polystyrene. The 
present author finds that by chemical investigations such as the trans-
formation of polymeric substances into analogous polymerized pro-
ducts, it may be decided whether the colloidal particles form macro-
molecules or micelles; moreover, the magnitude of the macromolecules 
may be determined from osmotic data and their shape deduced by vis-
cosimetric experiments. In the case of fibre molecules, their mole-
cular magnitude may be determined f rom viscosity data. 
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Distribution of Velocity in Turbulent Flow. J . J . Sommer. Physik. 
Z. 39, 110-27 (1938) .—This paper contains an attempt to use the 
ideas of the kinetic theory of gases to describe turbulent flow. 

Force on an Elliptic Cylinder Moving in a Liquid Endowed with 
Uni form Vorticity. Y. Tasiro. Phys. Math. Soc., Japan, Proc. 20. pp. 
91-99, Feb., 1938. In English.—The undisturbed motion of a uniform 
incompressible inviscid fluid being represented, relative to fixed axes 
by u«= -2coBy, • - 2 t ( w i t h A + B = 1) so that the vorticity is 
constant, the author finds formulae for the force and moment on an 
elliptic cylinder at any orientation relative to the fixed axes and mov-
ing in any manner through the fluid. 

Supersonic Measurement of Elastic Constants of Solids. A. Walti. 
Helv. Phys. Acta,11, 2. pp. 113-139, 1938. In German.—A previous 
paper by R. Bar and A. Walti describes the principle of a method of 
determining the elastic constants of isotropic solids. In order to deter-
mine the elastic constants of the body the wave-length of compression 
and transverse waves of known frequency must be known. In the 
present paper an improved experimental arrangement is described by 
means of which the transmission maxima through a sheet of glass are 
determined for perpendicular and oblique incidence in the frequency 
range 106 - 10 cycles. From these measurements the wave-length of 
compression and longitudinal waves is deduced by means of a theory 
of H. Reissner. The values of these velocities are independent of the 
angle of incidence and the thickness of the sheet; the elastic coeffic-
ients deduced, namely, Poisson's ratio, Young's modulus and the 
torsion modulus, agree within the limits of error with the usual static 
values. 

The influence of the temperature and the specific volume on the 
viscosity of liquids. W. R. van Wijk and W. A. Seeder. Physica 4, 
1073-88 (1937) (in English) .—Exptl . formulas for the relation be-
tween viscosity and temp, are divided into those in which temp, is 
assumed to be only indirectly responsible for the change in viscosity, 
through the expansion of the liquid, and those in which temp, is as-
sumed to exercise a direct effect by activating the mols. 

Constitution and Viscosity Association of High-Molecular Hydro-
Carbons. B. Yamaguchi. Chem. Soc., Japan, Bull. 13, pp. 61-77, Jan. , 
1938. In English.—The viscosity of solutions of four oils in benzene 
was determined, and an empirical equation connecting the viscosity 
association and the temperature coefficient of viscosity was derived. 
The viscosity association and temperature coefficient of viscosity of 
solutions of three polystyrenes differing markedly in po'ymerization 
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were also determined. The same empirical relationship holds for these 
solutions as for the oils. The effect of constitution on the viscosity 
association of high-molecular hydrocarbons was examined, the effect of 
length of side chain, straight chain as compared with branched chain, 
ring structure and olefinic linkages in the side chain being determined. 

E. Angelescu and V. Ciortan. Kolloid-Z. 82, 164-72, 304-11 
(1938) . Viscosity of soaps in presence of cresols. 

E. Asmus. Zeit. Physik 108, 7-8, 491-99 (1938) . The viscosity 
of dilute solutions of strong electrolytes. 

G. B. Banerjea and B. Pattanaik. Nature, 141, 1016-7 (1938) . 
Viscosity of air in capillary tubes. 

H. A. Boekenoogen. Chem. Weekblad 34, 759-61 (1937) . Vis-
cosities of vegetable oils and fats. 

W. Bosshard and G. Busch. Z. Physik 108, 195-9 (1938) . The 
damping of piezo-electric vibrations. 

S. C. Bradford. Proc. Phys. Soc. (London) 50, 30-62 (1938) 
Kinetic theory of fluids considering the force of molecular attraction. 

D. G. Dervichian and M. Joly. J . Chem. Phys. 6. 226-7 (1938) 
and Nature 141, 975 (1938) . The viscosity of films as measured in 
the slit viscosimeter. 

H. Freundlich and D. W. Gillings. Trans. Faraday Soc. 34, 649-
59 (1938) . Ultrasonic waves reduce the anomalous viscosity of var-
ious colloid dispersions. 

A. Kochendorfer. Z. Physik. 108,3-4, 244-68 (1938) . A theory 
of plasticity is outlined which is based on conceptions previously put 
forward by the authors and by Taylor, Orowan and W. G. and J . M. 
Burgers. 

J . Mandel. Compt. rend. 206, 317-8 ( 1 9 3 8 ) . The equilibrium 
conditions for plastic materials are discussed mathematically and the 
characteristic marginal lines are derived both for the presence and 
absence of mass forces. Applications then made to earth and ductile 
metals. 

A. L. Olsen and E. R. Washburn, J . Phys. Chem. 42, 275-81 
(1938) . Fluidities and changes in volume of the binary systems iso-
propyl alcohol-benzine and isopropyl alcohol-water. 
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E. R. Washburn and H. R. R. Wakeham, J . Am. Chem. Soc. 60, 
1294-6 (1938) . The effect of temperature, pressure and hydrogen 
ion concentration of the substrate water upon the flow of unimole-
cular films. 

S. I. Vavilov. Acta Physicochim, U.R.S.S. 7, 49-64 (1937) (in 
English). Some considerations of the molecular viscosity of liquids. 

W. N. Zwetkoff and G. M. Michailoff. Acta Physicochim. U.R. 
S. S. 8, 77-94 (1938) (in German.). The action of a magnetic field 
upon the viscosity of sols of p-azoxyanisol. 

R E C E N T PAPERS O F R H E O L O G I C A L INTEREST ON 
PLASTIC BODIES 

A. C. Beckel, G. H. Brother and L. L. McKinney. Ind. Eng. Chem. 
30, 436-40 (1938) .—Effec t of water on plasticity of protein plastics. 

A. Dobry. Kolloid-Z. 81, 190-9 (1937).—Viscosi ty determina-
tion of molecular weight is not satisfactory. 

Hoepfner. Asphalt Teer Strassenbautech. 37, 675-84 ( 1 9 3 7 ) . — 
Consistency of asphalts. 

W. Kern. Z. Physik. Chem. A-181, 249-300 ( 1 9 3 8 ) . — T h e be-
havior of polyacrylic acid polymers in solution and the relationships 
between molecular size, ionization and the viscosity. 

J . E. Lorand. Ind. Eng. Chem. 30, 527-30 ( 1 9 3 8 ) . — T h e in-
fluence of chemica1 constitution of cellulose ethers upon their mechan-
ical properties and the viscosities of their solutions. 

H. Mallison. Asphalt Teer Strassenbautech. 37, 387-90 ( 1 9 3 7 ) . 
—Plasticity and viscosity of bituminous binders. 

C. L. Mantell and A. Skett. Ind. Eng. Chem. 30, 417-22 (1938) . 
—Inf luence of solvent upon the viscosity of dammar solutions. 

H. Mussman. Ann. d. Physik. 31, 2, 121-44 (1938.—Relation 
between elastic and optical effects in celluloid. 

Hs. Nischman. Helv. Chim. Acta 21, 315-36 (1938) .—Sodium 
caseinate solutions. 

L. E. B. Picken. J . Chim. Phys. 34, 764-9 (1935) .—Thermo-
elastic properties of elastin. 
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I. Sakurada. Kolloid-Z. 82, 345-50 (1938) .—Concent ra t ion-
viscosity relationship of highly polymerized compounds. 

I. Sakurada. Z. Physik. Chem. B38, 407-23 (1938).—Viscosity 
of solutions of thread-like molecules. 

G . Saito. J . Soc. Chem. Ind., Japan 41, Suppl. binding 31-4 
( 1 9 3 8 ) . — T h e viscosity of cellulose solutions. 

A. P. Sommerfeld. Trans. Inst. Plastics Ind. (London) 6, 76-84 
(1937) .—Test ing molded plastics. 

J . B. Speakman. Am. Dyestuff Reptr. 27, Proc. Am. Assoc. 
Textile Chem. Colorists. P. 168-71. and Textile Mfr. 64, 123-6 (1938) . 
— T h e elastic properties of wool as related to its structure and chemical 
composition. 

H. M. Spurlin. Ind. Eng. Chem. 30, 538-42 (1938) .—Nitro-
cellulose is fractionated and the mechanical properties of the various 
portions are compared. 

H. Staudinger. Kolloid-Z. 82, 129-31 (1938) .—Molecular weight 
and viscosity of high polymers. 

H. Staudinger and M. Sorkin. Ber. 70B, 2518 (1937) .—Cor-
rections to previous paper noted Rheolg. Leaflet 4, 15 (1938) . 

D. E. Strain. Ind. Eng. Chem. 30, 345-7 ( 1938).—Polymeriza-
tion of methyl methacrylate. 

R. N. Traxler. Ind. Eng. Chem. 30, 322-4 (1938) .—Flow prop-
erties of asphalts. 

R. N. Traxler and L. R. Moffat t . Ind. Eng. Chem., Anal. Ed. 10, 
188-91 (1938) .—Sources of error in the successive penetration meth-
od of determination of f low in asphalts. 

R H E O L O G Y IN T H E P E T R O L E U M INDUSTRY 

H. Akamatu and T. Sasaki. Bull. Chem. Soc. Japan 13, 127-41 
( 1 9 3 8 ) . (in Engl ish) .—The oiliness of liquids. 

Anon. Standardization of tar products tests committee. J . Soc. 
Chem. Ind. 56, 422-7T, (1937).—Viscosi ty of road tars and equivis-
cous temperatures. 
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A. Bondi. Petroleum Z. 33, No. 14, 1-5 (1937) .—Abnormal 
changes of oils near their setting points. 

B. V. Deryagin and M. Kusakov. Acta Physiochim. U. R. S. S. 7, 
459-66 ( 1 9 3 7 ) — T h e formulas of LeChatelier and Vogel-Fulcher-
Tamman are applied to the viscosities of several tractor oils. 

E. B. Evans. J. Inst. Petroleum Tech. 24, 38-53 (1938).—Vis-
cosities of hydrocarbons. 

G. H. Fuidge and A. L. Deadman. J . Soc. Chem. Ind. 56, 427-
30T, (1937) .—Equiviscous temperatures of pitches. 

R. Grosholz. Natl. Petroleum News. 29, No. 2, 151-2 ( 1 9 3 7 ) . — 
Viscosity conversion charts. 

E. L. Lederer, Petroleum Z. 33, No. 36; Motorenbetrieb u. 
Maschinen-Schmierung 10, No. 9, 2-7 (1937) .—Mathematical presen-
tation and discussion of the viscosity-temperature relation in petrol-
eum and lubricating oils. 

M. Muskat and F. Morgan. J . Applied Physics. 9, 393-409 
(1938) . The hydrodynamics of journal bearing lubrication. 

J . Ph. Pfei f fer and P. M. Van Doormal. Natl. Petroleum News. 
30, R 78, 80-2 (1938) .—Relat ion between penetration and ball-and-
ring softening points of asphalts. 

O . C. Rutlege. Refrig. Eng. 35, 31-6 (1938).—Viscosi ty of oils 
diluted with refrigerants. 

S. M. Skinner. J . Applied Physics. 9, 409-21 ( 1 9 3 8 ) . — T h e lub-
rication of finite curved surfaces. 

E. H. Zeitfuchs. Natl. Petroleum News. 29, No. 7, 68-71 (1937) . 
— Redesigned Ostwald viscometer. 

R H E O L O G Y O F CERAMIC MATERIALS 

P. Gilard, L. Dubral, G. Henry, Schohy and Pieret. Bull. soc. 
Chim. Belg. 46, 435-70 ( 1 9 3 7 ) . — T h e viscosity of glass. 

W. H. Harrison, R. E. Stephens and S. M. Shelton. J . Research 
Nat. Bur. Standards 20, 39-55 (1938) .—Consis tency of enamel frits. 

R. Isomatsu. Rept. Imp. Fuel Research Inst. Japan. No. 15, 1-16 
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( 1936) .—The swelling of clays. The pH of clays. The relation between 
grinding and plasticity. 

B. Long. Ceramique 40, 205-10 (1937) .—Deformat ion of silico-
aluminous refractories at high temperature. 

W. Peterson. Ber. deut. Keram. Ges. 18, 299-308 ( 1937) .— 
Addition of organic colloids to kaolin. 

J . B. Rait and R. Hay. J . Roy. Tech. Coll. (Glasgow) 4, 252-75 
( 1 9 3 8 ) . — T h e viscosities of fused silicates by a concentric cylinder 
apparatus. 

C. Schaefer, L. Bergman and H. J. Goehlich. Glastech. Ber. 15, 
447-61 (1937) .—Determinat ion of the elastic constants of glass by 
the bending of light by supersonic vibration. 

N. W. Taylor. J . Soc. Glass Tech. 21, 450-2 (1937).—Elastico-
viscous properties of soda-lime glass. 

A. E. J . Vickers. J . Soc. Chem. Ind. 57, 14-22 t ( 1 9 3 8 ) . — T h e 
effect of environment upon the viscosity of glass. 

M. P. Volarovich and R. S. Fridman. J . Phys. Chem. U.R.S.S. 
9, 177-81 (1937).—Viscosity of the system Kg B4O7 - B2Cfc in the 
fused state. 

M. P. Volarovich and A. A. Leontieva. Compt. rend. acad. sci. 
U.R.S.S. 17, 423-5 (1937) . (in German).—Viscosity of volcanic glass 
and pumice formation. 

L. V. Zverev and D. L. Kaufman. Metallurg, 12, No. 5, 76-81 
( 1 9 3 7 ) . — T h e viscosity of welding slags. 

R H E O L O G Y O F T H E METALS 

T. Fujiwara and C. Fukuda. J . Sci. Hirosima Univ. 8A, 93-8 
(1938).—Elast ic properties of wires at high temperatures. 

M. Gensamer and R. F. Mehl. Am. Inst. Mining Met. Engrs., 
Tech. Pub. No. 893. 6 pp. ( 1 9 3 8 ) . — T h e true yield point of single 
crystals of iron under static loads. Tech. Paper 894 discusses the yield 
point stress strain curves and work hardening of metals. 

R. H. Heyer. Proc. Am. Soc. Testing Materials 37, Pt. II. 119-45 
(1937).—Crit ical study of the Brinell hardness test and review of 
certain features of the Meyer hardness test. 

14. 



D. V. Konvisarov. Vestnik Metalloprom. (U.S.S.R.) 17, No. 9, 
6-18 (1937) .—Plast ic properties of metals during deformation be-
yond the limit of elasticity. 

A. Krisch. Metallwirtschaft 16, 1321-4 (1937) .—The yield point 
of soft steel under special experimental conditions. 

L. 1. Kukanov. Zavodskaya Lab. 6, 1475-81 (1937) .—Mathemat-
ical treatment and discussion of the methods for determining the 
plasticity of metals. 

H. L. MacBride. Proc. Am. Soc. Testing Materials 37, Pt. II, 146-
59 (1937) .—The Tour-Marshall st iffness test. 

Elastic Properties of Non-Ferrous Metals and Alloys, Collected 
Date. J . McKeown and E. D. Ward. Research Report R. R. A. 473, 35 
pgs. British Non-Ferrous Metals Research Association, Regnart Bldgs., 
Euston St., London, N. W. 1, 1938. Price, 6s.—Most of the data 
presented have been obtained f rom tensile tests, critically selected 
f rom published sources or determined by the association. Metals and 
alloys are divided into groups—copper and its alloys; nickel, cupro 
nickels and nickel alloys; light metals; and gold, silver and platinum 
group metals. Data on 219 metals and alloys are given in the form of 
tables, with an occasional graph. 

M. Sugihara. Mem. Coll. Sci. Kyoto Imp. Univ. A, 20, 27-33 
(1937).—Elast ici ty of Aluminum Rods. 

R. L. Templin and Sam Tour. Proc. Am. Soc. Testing Materials 
37, Pt. I, 258-60 (1937) .—Modulus of elasticity of aluminum alloys. 

L. C. Tyte, Proc. Phys. Soc. (London) 50, 153-75, 311-12, 
( 1938 ) .— The rate of viscous flow of metals. 

A. E. White, C. L. Clark and R. L. Wilson. Trans. Am. Soc. Metals 
26, 52-69 (1938) .—The rupture strength of steels at elevated tem-
peratures. 

J . Woolman. Iron Steel Ind. 9, 131-6, 179-01 (1938) .—A 
review of the method of testing hardness. 

C. Zener. Phys. Rev. 53, 582-68 (1938) .—Internal friction of 
metals as influenced by cold working. 

APPARATUS 

A. Amigo. Plastische Massen Wiss. Tech. 7, 307-10 ( 1 9 3 7 ) . — 
Apparatus for testing molded plastics. 
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R. Auerbach. Kolloid-Z. 82, 24-5 ( 1 9 3 8 ) . — T h e viscosities of 
suspensions are measured in an Ostwald viscometer vibrating at 
100 oscillations per minute. 

J . Gogan U. S. 2, 107, 113—Penetration apparatus for testing the 
hardness of materials. 

J . T. Irwin and R. E. Bevis, J. Am. Ceram. Soc. 21, 66-8 (1938. 
The Bingham plastometer is modified by the use of two capillaries 

of different length whereby determinations at two shearing stresses 
may be made on a single time measurement. 

E. J ; Saxl. Ind. Eng. Chem., Anal Ed. 10, 82-6 (1938) .—An 
apparatus is described which can be used to study gel strength yield 
point and elastic hysteresis of plastics fibres, rubber, etc. 

RECENT PAPERS O F RHEOLOGICAL INTEREST ON RUBBER 
Collected by H. F. Wakefield and J . H. Dillon 

L. G. Akobzhanov. Caoutchouc 8c gutta-percha 34, 251-3, 286-8, 
327-8, 349-50, (1937) .—A review of the viscosity and nature of 
rubber solutions. 

Akobjanoff, L. G. Viscosite des dissolutions de caoutchouc. (Vis-
cosity of rubber solutions) (Cont 'd ) . Caoutchouc 8c guttapercha 
35, 3-4 (1938) No. 407, Jan. 15. 

Auerbach, Rudolf. Vibrations-Viskosimetrie. (Vibration viscos-
imeter) . Kolloid-Zeitschrift 82, 24-25 (1938) No. 1, Jan . 

R. Aviano. Gomma 1, 32-7 ( 1 9 3 7 ) : Rubber Chem. Tech. 11, 
214-23 (1938) .—Exper iments on stress-strain effects with and with-
out nicks and cuts. 

Bachle, O. Viscosity of latex and of latex mixtures. India Rubber 
Journal 95, 170-174 (1938) No. 6, Feb. 5; 205-207 (1938) No. 7, 
Feb. 12. 

H. H. Bashore. Rubber Chem. Tech. 10, 820-6 (1937) .—Re-
lationship between hardness and resilience. 

Bergmann, L. Measurements of elastic constants of materials by 
means of supersonic vibrations. A. Ver. deut. Ing. 81, 878-882 ( 1 9 3 7 ) ; 
3rit . Chem. Abs. B, 2 (1938) Jan. 

M. L. Braun. J . Elisha Mitchel. Sci. Soc. 53, 236 (1937 ) .— 
Plastic give and recovery of stretched Neoprene. 
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H. F. Church and H. A. Daynes. Rubber Chem. Tech. 11, 224-33 
(1938) .—Impact strength of ebonite. 

C. J. B. Clews and F. Schoszberger. Proc. Roy. Soc. (London) . 
A-164, 491-6 ( 1 9 3 8 ) . — T h e structure of stretched rubber. 

J . H. Dillon and A. N. Johnson. U. S. Patent 2,112,190.—Ex-
trusion plastometer. 

H. Dostal. Monatsh. 71, 144-52 (1938).—Mathematical treat-
ment of elasticity. 

Kosten, C. W. and Zwikker, C. Method of measuring and an 
apparatus for determining the elastic behavior of elastic substances. 

H. Mark. Nature 141, 670-2 (1938).—Theoret ical discussion of 
elasticity. 

Mededeel, Rubber-Stichung 1937, No. 2, 5-18; C. A. 32, 2779 
(1938) No. 7. April 10. 

K. C. Roberts. J. Chem. Soc. 1938. 215-19.—The elasticity of 
rubber is explained as being presumably due to a small percentage 
of a constituent named caoutchol. 

W. E. Thibodeau and L. A. Wood. J . Research Nat. Bur. Stand-
ards. 20, 393-409 (1938) .—A rectangular rubber model loaded in 
simple tension at two opposite edges is used in a study of the stress 
around a rigid circular inclusion with cemented boundaries. 

Wilga, Jan . Mensung der Plastizitat von Kautschuk und Gummi. 
(Measurement of the plasticity of rubber and g u m s ) . (Description 
of a plastometer which is installed in an insulated chamber which 
regulates the uniform heating of the inner parts of the apparatus. The 
apparatus measures the changes in thickness of the test pieces with the 
load). Przemysl Chem. 21, 249-53 (1937) ; Chem. Zentr. 109, I, 1011 
(1938) No. 4, Jan. 26. 

R H E O L O G Y O F CEMENT MORTAR AND CONCRETE, 1936-1937 
Collected by W. H. Herschel. 

J. R. Shank, "The mechanics of plastic flow of concrete", Proc. 
Am. Concrete Inst., 32, p. 149; 1936. 

Charles F. Ball, "Concrete by pump and pipeline," Proc. Am. 
Concrete Inst., 32, p. 333; 1936. 
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W. H. Herschel and E. A. Pisapia, "Factors of workability of 
Portland cement concrete", Proc. Am. Concrete Inst., 32, pp. 641, 
766; 1936. 

S. L. Meyers, "Oil well cements", Rock Products, 39, p. 54; 1936. 

J . Faury & A. Lamare, "New method for measuring the workabil-
ity of concrete", Annales de l'Institut Technique du Bâtiment et des 
Travaux Publics, 2, p. 48; 1937. (Reviewed in Proc. Am. Concrete 
Inst., 33, p. 627; 1937). 

W. H. Glanville, "Grading and Workability", Proc. Am. Con-
crete Inst., 33, p. 319; 1937. 

J . C. Sprague, "Evaluating fines in concrete on a bleeding test 
basis", Proc. Am. Concrete Inst., 33, p. 29; 1937. 

Caquot & Faury, "Studies of workability in construction of re-
inforced concrete", Annales de l'Institut du Bâtiment et des Travaux 
Publics, 2, p. 3; 1937. (Reviewed in Proc. Am. Concrete Inst., 33, p. 
215; 1937). 

Edw. W. Scripture, "Workabili ty of concrete and mortars", Eng. 
News Ree., 119, p. 17; 1937. 

H. Lardeur, "Note on workability and density of gravel con-
cretes", Annales de l'Institut du Bâtiment et des Travaux Publics, 2, 
p. 47; 1937. (Reviewed in Proc. Am. Concrete Inst., 33, p. 203; 1937) . 

R. E. Davis, H. E. Davis & E. H. Brown, "Plastic flow and volume 
changes of concrete", Proc. A. S. T. M., 37 II, p. 317; 1937. 

T. von Rothe, "German experiences with pump placed concrete", 
Beton & Eisen, 36, p. 386; 1937, and 37, p. 12; 1938. (Review-
ed in Jour . Am. Concrete Inst., 9, p. 527; 1938). 

W m . S. Housel, "Internal Stability of granular materials", Proc. 
A.S.T.M. 36 II, p. 426; 1936. (Has application to unset concrete 
which is a granular material) . 

A. D. Cowper, "Notes on building limes II, The flow table and 
the measurement of plastering "workabil i ty" of lime mixes", Jour . 
Soc. Chem. Ind., 56, p. 456T; 1937. (The flow table was developed 
to test concrete originally). 
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